Abstract. In order to make a research on the vehicle's ABS and AFS system, the fuzzy neural network controller was designed on the basis of the electric vehicle's steering and braking models. Then the genetic algorithms was used to improve the parameters of the membership function. For the purpose of the stability, the compensatory controller was designed . Finally, the Matlab/Simulink simulation software has been used in the simulation analysis. The result of simulation proves that no matter how working conditions changes, the designed system still has good tracking performance .The systemic robustness is more stronger and it also enhances the utility of the control system.
Introduction
In the evaluation of vehicle handling stability, the key two are the steering performance and braking performance. Both influence each other, restrict each other, and at the same time, both the stability is important index to evaluate the stability of vehicle chassis. Therefore, it is necessary to study the control stability when vehicle under the condition of steering braking. We can shorten the development cycle and reduce the cost of development by using the method of computer simulation. Therefore, this paper study the vehicle stability mainly by using computer simulation [1] .
Vehicle Simulation Model
There are six degrees of freedom of movement when vehicle is regard as rigid body. They are, respectively, the longitudinal motion along the X axis, the roll motion around the X axis, the lateral motion along the Y axis, the pitch motion around the Y axis, the vertical motion along the Z axis and yawing motion around the Z axis [2] . The Vehicle Model. According to the dynamic analysis, there are the longitudinal balance equation of the vehicle model: 
According to the dynamic analysis, there are the yawing balance equation of the vehicle model: The Vehicle Steering Model. This paper describe the steering system by using two degree of freedom linear input model [3] :
where: Where, β is the centroid sideslip angle, γ is the yawing angular velocity, δ ∆ is the additional angle of front wheel steering, f k is the front wheel cornering stiffness and r k is the rear wheel cornering stiffness.
Controller Design
Braking Controller Design. The overall block diagram of the brake controller is shown in Fig.1 .The inputs are the error e and the error change rate ec , and their membership functions are taken from Gauss distribution. They are all described in seven linguistic fuzzy sets. The output variable of fuzzy controller is the torque error value Tbpeqec =⋅+⋅  . 
EC
In this paper, the normal distribution is used for the membership function, and parameters to be optimized is normal distribution variance 123 ,, ppp and the mean value 123 ,, mmm .This paper using genetic algorithm to optimize membership function and encode the optimize parameters with 8-binary. The iterations is 100 and the group size is 40. The crossover operation is through two point crossover, and the crossing probability is 0.85. The mutation probability adopts adaptive mutation probability. 
Where, m f is the chromosome fitness that is going to be a variation, avg f is contemporary average fitness value and min f is the minimum fitness value. 0.01,0.2, nanbn PPP == is the variation probability.
The fitness function： 0 ()()
In this paper, the selection method is roulette method and achieve selection, crossover and mutation operator and calculation and calibration method of fitness function.
Steering Controller Design. The overall block diagram of the steering controller is shown in Fig.2 .The two inputs , dd β−βγ−γ are respectively the vector difference in the error vector E, and the other two are the error rates of the two errors. The variable are all described in five linguistic fuzzy sets. The output variable is additional steering angle error 0 δ  . According to the total input and output relationship of the fuzzy neural network of the braking system above [4] , there are the Eq.9: 
Simulation Analysis
Simulation Analysis of Braking. In the single wheel braking, driving on the road that its adhesion coefficient is 0.8 at the initial speed of 30Km / h. The optimal slip ratio is set at 0.2 [5] . Fig.3 is change chart of the vehicle speed and wheel speed when braking. After the start of braking, the adjustment time of wheel speed is short, the overshoot and the oscillation is small, and the tracking speed is relatively stable. Figure 4 is the comparison chart of sliding ratio changes when vehicle braking under the control of PID and the control strategy in this paper, and the thick line is the control curve of this paper. The response speed is faster and the overshoot and the adjustment time is smaller than under the control of PID.
Verify the robustness of the controller in interference. The optimal slip rate is 0.2 when the brake is started, and the optimal slip rate is 0.4 after 1s.
Simulation Analysis of Steering. Driving on the road that its adhesion coefficient is 0.8 at the speed of 30Km / h for steering system simulation.
As shown in Fig.5 , the response speed of side slip angle is fast, change smoothly, and the overshoot is small. Fig.6 is Vehicle yaw rate curve, the response time of yaw rate is in 1s,and the overshoot is small. This proves that the vehicle can be tracking the desired trajectory well under the control of controller designed in this paper.
Conclusions
Through the simulation results, the fuzzy neural network controller, which is optimized by the improved genetic algorithm, used in the vehicle steering and braking system, can enhanced braking stability obviously, the braking distance is shortened obviously, and the ideal steering trajectory can be traced, which can achieve the purpose of stable steering. The yaw rate change curve Fig.3 The curve chart of the vehicle speed and wheel speed change Fig.4 The contrast curve of vehicle braking slip ratio change
